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DETAILED ACTION 

1 . This office action is in response to the amendment/remarks filed 10/26/2006. 

2. This office action has been made final. 

3. Claims 1 -34 are pending. 

4. Claims 1-13,1 5-1 9 and 21-31 and 33 are rejected. 

5. Claims 14, 20, 32 and 34 are objected to. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-5, 9-13, 15-19, 21-25, 29-31 and 33 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Starr (US Patent 6470415 B1) in view of 
Westbrook et al. (US Patent 7092393 B1). 

8. In regards to claim 1 , Starr teaches in figure 1 an enqueue operation 60 (written 
to head units 33 or 35) and a dequeue operation 62 (read from tail units 37 or 39). The 
enqueue operation 60 and dequeue operation 62 read on a first enqueue request and a 
second dequeue request respectively. Figure 3 is the network computer apparatus 
where the management of the queues of figure 1 takes place. Figure 5 is the detailed 
diagram of the queue manger 220 disclosed in figure 3. Starr reveals that the operation 
of the queue manager is pipelined (column 5, lines 4-5) and discloses an SRAM 
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controller 214 in figure 3 which services the read and write requests by reading the tail 
or writing the head of the accessed queue (see figure 3 and column 5, lines 36-40). 
The SRAM controller 214 reads on causing to commence processing of the second 
request prior to completion of processing the first request. 

Starr fails to teach, causing to store information describing a structure of the 
queue in a cache memory implemented in a distributed manner. Westbrook teaches 
the above-mentioned limitation. Westbrook shows in figure 4A, resequencer and 
reassembly components 303 A, C-D, received over ring 304 B. Figure 5 is a detailed 
diagram of packet resequencer 402 from figure 4A and contains data structure cache 
RAM 514. Global and local data structures are updated and stored in RAM 514 (see 
column 12, lines 64-66). 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to implement a cached memory distribution structure as disclosed 
by Westbrook in the eneque-dequeue operation disclosed by Starr. The motivation to 
do so would be to have more dynamic allocation to store queue structure information. 

In regards to claim 2, Starr teaches that QRAM 245 in figure 5, stores pointers 
regarding each queue (see column 5, lines 12-18). The arbiter 235 selects an operation 
and modifies the variables of QRAM 245 (see column 5, lines 19-23). The pointers 
anticipate modifying stored information describing a structure of the queue in response 
to the requests. 

In regards to claim 3, the pointers are stored in a QRAM 245. Therefore, the 
QRAM anticipates storing the modified information in a cache memory. 
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In regards to claim 4, The QRAM 245 stores pointer relating to the queue as 
variables related to the queues (see column 5, lines 12-18). Therefore, the QRAM 
reads on the first and second requests using linked list data structure. 

In regards to claim 5, the enqueue operation 60 and dequeue operation 62 
anticipate a first enqueue request and a second dequeue request respectively. 
9. In regards to claim 9, figure 2 includes a queue controller 14, which handles 
enqueuing and dequeuing of entries. Therefore, the queue controller 14 anticipates a 
processing engine to make enqueue requests and a scheduler to make dequeue 
request. 

Figure 5 includes a QRAM 245 that stores pointers regarding each queue (see 
column 5, lines 12-18). Therefore, the QRAM 245 anticipates a cache memory to store 
data describing a structure of a queue 

Figure 5 is an illustration of a queue manager 220. The queue manager 220 
anticipates a queue manager including a content addressable memory to store a 
reference (pointer stored in QRAM 245) to data in the cache memory (QRAM 245) 
describing the structure of the queue. 

Starr also reveals an SRAM controller 214 in figure 3 which services the read 
and write requests by reading the tail or writing the head of the accessed queue (see 
figure 3 and column 5, lines 36-40). The SRAM controller 214 anticipates the, queue 
manager configured to process the enqueue requests and the dequeue requests and 
capable of commencing processing a request to a queue while a previous request with 
respect to same queue is being processed. 
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In further regards to claim 9, Starr fails to teach a memory controller to initiate 
queue commands and distributing the cache memory partially to the memory controller. 
Westbrook teaches the above-mentioned limitations. Westbrook shows in figure 4A, 
resequencer and reassembly components 303 A, C-D, received over ring 304 B. Figure 
5 is a detailed diagram of packet resequencer 402 from figure 4A and contains data 
structure cache RAM 514. Global and local data structures are updated and stored in 
RAM 514 (see column 12, lines 64-66). Memory controller 516 controls RAM 520, 
which stores additional resequencing local and global data structures (see column 13, 
lines 5-8). 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to implement a cached memory distribution structure as disclosed 
by Westbrook in the eneque-dequeue operation disclosed by Starr. The motivation to 
do so would be to have more dynamic allocation to store queue structure information. 

In regards to claim 10, DRAM 203 and SRAM 206 anticipate memory to store 
data placed on a queue. 

In regards to claim 1 1 , Starr teaches that the operation in the queue manager is 
pipelined (see column 5, lines 4-5). Therefore, the pipelined queue manger operation 
anticipates a plurality of multi-threaded pipelined programming engines, configured in a 
pipeline to receive, assemble, and classify data packets to determine an output queue 
for each packet and to make requests to the queue manager that specify the output 
queue. 
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In regards to claim 12, the SRAM controller 214 in figure 3 is coupled to transmit 
sequencer 215 and queue manager 220. Therefore, the second plurality of pipelined 
programming engines to receive data from the queue manager and send data to a 
transmit buffer is anticipated by the connection between the transmit sequencer, the 
queue manger and the SRAM controller 214. 

In regards to claim 13, the transmit sequencer 215 anticipates a scheduler 
configured to determine the order of packets to be removed from the queue. Figure 4 
contains four registers; a positive setting for a specific bit in the Q-Empty register 86 
indicates an empty queue (column 4, lines 43-44). The Q-Empty register anticipates a 
bit for the queue indicating whether the queue is empty. 

10. In regards to claim 15, host 170 in figure 3 anticipates a source of data packets. 

Device 160 in figure 3 is connected to a network 164. Therefore it is inherent 
that there is a destination for the data packets. 

In further regards, figure 2 includes a queue controller 14, which handles 
enqueuing and dequeuing of entries. Therefore, the queue controller 14 anticipates a 
processing engine to make enqueue requests and a scheduler to make dequeue 
request. 

Figure 5 includes a QRAM 245 that stores pointers regarding each queue (see 
column 5, lines 12-18). Therefore, the QRAM 245 anticipates a cache memory to store 
data describing a structure of a queue 
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Figure 5 is an illustration of a queue manager 220. The queue manager 220 
anticipates a queue manager including a content addressable memory to store a 
reference (pointer stored in QRAM 245) to data in the cache memory (QRAM 245) 
describing the structure of the queue. 

Starr also reveals an SRAM controller 214 in figure 3 which services the read 
and write requests by reading the tail or writing the head of the accessed queue (see 
figure 3 and column 5, lines 36-40). The SRAM controller 214 anticipates the queue 
manager configured to process the enqueue requests and the dequeue requests and 
capable of commencing processing a request to a queue while a previous request with 
respect to same queue is being processed. 

In further regards to claim 1 5, Starr fails to teach a memory controller to initiate 
queue commands and distributing the cache memory partially to the memory controller. 
Westbrook teaches the above-mentioned limitations. Westbrook shows in figure 4A, 
resequencer and reassembly components 303 A, C-D, received over ring 304 B. Figure 
5 is a detailed diagram of packet resequencer 402 from figure 4A and contains data 
structure cache RAM 514. Global and local data structures are updated and stored in 
RAM 514 (see column 12, lines 64-66). Memory controller 516 controls RAM 520, 
which stores additional resequencing local and global data structures (see column 13, 
lines 5-8). 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to implement a cached memory distribution structure as disclosed 
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by Westbrook in the eneque-dequeue operation disclosed by Starr. The motivation to 
do so would be to have more dynamic allocation to store queue structure information. 
11. In regards to claim 21 , Starr reveals that the operation of the queue manager is 
pipelined (column 5, lines 4-5) and in particular, an SRAM controller 214 in figure 3 
which services the read and write requests by reading the tail or writing the head of the 
accessed queue (see figure 3 and column 5, lines 36-40). The SRAM controller 214 
and the pipelined process of the queue manager anticipates causing to commence 
processing of a received enqueue or dequeue request with respect to a queue prior to 
completion of processing a prior enqueue or dequeue request with respect to the same 
queue. 

Starr fails to teach, causing to store information describing a structure of the 
queue in a cache memory implemented in a distributed manner. Westbrook teaches 
the above-mentioned limitation. Westbrook shows in figure 4A, resequencer and 
reassembly components 303 A, C-D, received over ring 304 B. Figure 5 is a detailed 
diagram of packet resequencer 402 from figure 4A and contains data structure cache 
RAM 514. Global and local data structures are updated and stored in RAM 514 (see 
column 12, lines 64-66). 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to implement a cached memory distribution structure as disclosed 
by Westbrook in the eneque-dequeue operation disclosed by Starr. The motivation to 
do so would be to have more dynamic allocation to store queue structure information. 
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In regards to claim 22, Starr teaches that QRAM 245 in figure 5, stores pointers 
regarding each queue (see column 5, lines 12-18). The arbiter 235 selects an operation 
and modifies the variables of QRAM 245 (see column 5, lines 19-23). The pointers 
anticipate modifying stored information describing a structure of the queue in response 
to the requests. 

In regards to claim 23, the pointers are stored in a QRAM 245. Therefore, the 
QRAM anticipates storing the modified information in a cache memory. 

In regards to claim 24, The QRAM 245 stores pointer relating to the queue as 
variables related to the queues (see column 5, lines 12-18). Therefore, the QRAM 
reads on the first and second requests using linked list data structure. 

In regards to claim 25, the enqueue operation 60 and dequeue operation 62 
anticipate a first enqueue request and a second dequeue request respectively and 
commencing the processing of the second (dequeue operation 62) prior to the 
completion of the first request (enqueue operation 60). 

In regards to claims 29 and 30, Starr in combination with Westbrook teaches all 
the limitations of parent claim 1 as stated above. Starr fails to teach however, the cache 
memory distributed to the queue manager and a memory controller. Westbrook 
teaches the above-mentioned limitation. Figure 5 contains memory controller 516 and 
figure 4A has queue manager 415 within the distributed reassembly and resequencer 
components of figure 3. Furthermore, all the components reside outside of processor 
102 in figure 1A. 
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Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to implement a cached memory distribution structure as disclosed 
by Westbrook in the eneque-dequeue operation disclosed by Starr. The motivation to 
do so would be to have more dynamic allocation to store queue structure information. 

In regards to claims 31 and 33, Starr in combination with Westbrook, teaches all 
the limitations of parent claims 9 and 15. Starr however fails to teach cache memory 
partially distributed to the queue manager. 

Figure 4A has queue manager 415 within the distributed reassembly and 
resequencer components of figure 3. 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to implement a cached memory distribution structure as disclosed 
by Westbrook in the eneque-dequeue operation disclosed by Starr. The motivation to 
do so would be to have more dynamic allocation to store queue structure information. 

12. Claims 6-8 and 26-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Starr (US Patent 6470415 B1). 

1 3. In regards to claims 6-8 and 26-28, Starr teaches all the limitations of the parent 
claims 1 and 21 as stated above. Starr fails to explicitly show the first request being 
dequeue request and the second request being an enqueue request or the first and 
second request both being enqueue requests and the first and the second requests 
being dequeue requests. 

However, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the operations of the SRAMs 22 and 30 and DRAM 25 in 
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figure 1 to enable the queue manager 220 (figure 3) to perform the first and second 
operations as dequeue/enqueue, enqueue/enqueue and dequeue/dequeue requests. 
The advantage of doing so would enable the queue manager to dynamically perform 
memory read/write operations in any given order in order to better manage the flow of 
data through a network apparatus. For example some data may be enqueued in both 
the SRAM and the DRAM or may to be dequeued and enqueued from one memory to 
another or may be dequeued from both memories. The motivation to modify would be 
to have a queue manager that performs all the necessary memory read/write operations 
in any order possible for better memory control. 

Conclusion 

Claims 14, 20, 32 and 34 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jay P. Patel whose telephone number is (571) 272- 
3086. The examiner can normally be reached on M-F 9:00 am - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hassan Kizou can be reached on (571 ) 272-3088. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
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